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RECORDING MEDIUM CARTRIDGE WITH concerning programs recorded on the recording medium, 

MEMORY CIRCUIT FOR STORING with the information being stored so as to divide the pco- 

DIRECTORY INFORMATION INCLUDING ^"^0 groups for facilitating classification of the pro- 

grams and searching for. and reference to. the receded 

5 programs. 

This appUcation is a continuation of appUcation Scr. No. I? accordance with an aspect of die present invention, a 

08/730^51. filed Oct. 15. 1996 now abandoned, whidi is a "^^^^ information rcprescntadve of signals 

continuationof appUcationSer,No.08/094,428filedJul.21. a iecor(Ung mechim witWn a 

loo^ K recordmg medium cartndge includes the steps of providing 

1993 now aDandoncd. ^ memory device as part of the recording medium cartridge 

BACKGROUND OF THE INVENTION and storing the information in the form of a tree structure 

. that includes at least a plurality of directory entries each 

This invention relates to a recording medium cartndge of j^^^^g associated herewith a plurality of data items. Each 

the type which includes a memory for storing infOTnation ^ ^^j^ represents a respective portion of the 

coDOcming signals receded on the recording medium, and ^.^^^j recorded on the recording medium, and contains data 

mo-e particularly is related to a manner of storing infctfma- i3 jq^^^vc ^ starting position and a ending position on the 

tion in the memory of such a recording medium cartridge so recording medium of the respective portion of the signals, 

as to promote higher efficiency in ttie management and According to another aspect of the invention, at least 

rctncyal of the information stored in the memory and of the ^^^^ ^ ^^^^ ^^^^ ^ ^ 

signals recorded on the recordmg medium. ^ and each data packet has a fixed length and a predetermined 

In a known type of receding medium cartndge. such as ^ f^^^^ indudcs a level code indicative of a level of die 

a magnetic tape cassette, infonnadon cOTcerning the mag- ^ structure, the dau packet being assigned to that level of 

netic tape, such as the thickness, the type, the length, the structure 

grade, etc. of the magnetic tape, can be detcraiined on the According to a further aspect of the present invention, 

basis of a idurahty of detection holes ^^^^^ th^e is provided a method of retrieving infarmation rcpre- 

as ^Vecogniuon holes-) that are provided at a corner of the ^ jentativc of signals recorded on a recording medium accom- 

rear face of die cassette. modated within a recording medium cartridge, with the 

However, as die size of cartridges has been reduced, it has information having been stored in the form of a tree stnicture 

become increasingly difEcult both to provide locations for ^ memory device provided as part of the recordling 

the recognition holes and to provide a desired amount of ^ medium cartridge and the method including the steps of 

information using the number of recognition holes which are loading the recording medium cartridge in a recording and 

available. reproducing apparatus that is operatively connected to a 

Moreover, in order to d^ermine what materials are display device, and displaying at least some of the informa- 

recorded on the magnetic t^, it is necessary to advance or tion on the display device. According to further aspects of 

rewind the magnetic tape to reach the position on the tape at the invention ^e signals recorded on the recording medium 

which die material of interest is recorded. This often requires include video signals, the display device is a video monitor 

a significant period of time. or a television receiver, the information stored in the 

To overcome tiiese problems, it has been proposed to memory device includes image data representative of 

include in a recording medium cartridge a memory, separate respective pcnrtions of the video signals and the displaying 

from die magnetic tape, for storing information witii respect ^ step includes displaying a plurality of images simulta- 

to the cartridge and the materials recorded on the Upe. Such neously in split-screen form, with each of the displayed 

a recording medium cartridge is disclosed, for example, in images representing a respective portion of the video signals 

U.S. Pat Nos, 4338,644 and 4383285. recwdcd on the recording medium. 

With a recording medium cartridge of the type just According to yet another aspect of the invention, there is 

described, having a memory for storing information con- 45 provided a recording medium cartridge which indudcs a 

ceming the materials recorded on the recording medium, it housing, a recording medium accommodated within the 

is important that the information stored in the memory housing, a memory device carried by the housing, and 

accurately " r cflcct-thc-materials recorded- on the recording taminals associated with at least one outer surface of the 

medium and also that the information stored in the memory housing for providing electrical connections between the 

be managed efficientiy. However, die prior art fails to 50 memory device and a rej^odudng ^>paratus with which the 

disclose any system for managing the information stored in cartridge is to be used. The memory device has stored 

the memory. therein data signals representative of program information 
r^^yT,r^c> vTTx otTXMXMAT*x7 iAT7 rccordcd ou thc recofding medium. The data signals are 

OBJECTS OFTHE in die fcnn of a tree structure including at least a 

^^^^"^^^^^ j3 plurality erf directory entries each having associated therc- 

Accordingly, it is an object oi the present invention to widi a plurality of data items. Each of the data items 

provide a method of storing information in die memory of a represents a respective portion of the program information, 

recording medium cartridge using a predetermined tech- and contains data indicative of a starting position and an 

nique which facilitates efficient management of the materials ending position on the recording medium of the respective 

recorded on the recording medium. go pottion of die program information. 

Another object is to divide the program materials The information storage and retrieval methods and die 
recorded on the recording medium into a number of separate recording medium cartridge as just described permit efficient 
groups coiresponding to different categories of programs management of the stored information relating to the 
and to organize the groups in the form of a hierarchic or tree recorded program materials and provide for rapid and con- 
structure to facilitate management of die program materials. 65 venient access to the recorded program materials. 

A further object of the invention is to provide a recording The atx>ve, and other objects, features and advantages of 

medium cartridge having a memory for storing information the present invention will be apparent from die following 
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detailed dcscriptioD thereof which is to be read in connection FIG. 23 diagrammatically illustrates a tree structure fa- 

with the accompanying drawings. information stored with respect to program materials on a 

pre-recorded tape; 

BRIEF DESCRIPnON OF THE DRAWINGS pjQ 24 schematicaUy illustrates recorded signal portions 

FIGS. 1(a) and 1(b) diagrammaticaUy illustrate a basic ^ selected to form a digest of a program on a prfr-recorded 

data item used in fonning a data structure according to the tspc; 

present invention; FIG. 25 diagrammaticaliy illustrates a tree structure 

FIG. 2 schematicaUy illustrates a portion of a signal that which includes a directory entry corresponding to the digest 

is recorded on magnetic tape and which corresponds to one illustrated in FIG. 24; 

of the data items of FIGS. 1(a) or 1(6); FIG. 26 is a table which Ulustrates the format of a data 

HG. 3 diagrammatically illustrates an extended data item packet used for storing informaticm in the mcmwy of a 

in which additional information has been added to the basic recording medium cartridge in accwdance with the present 

data item of HGS. 1(a) or l(h)\ invention; 

HG. 4 diagrammaticaUy illustrates another extended data i5 PIG- 27 is a table which shows codes to be used in the data 

item with further information added to the data item of FIG. Racket of HG. 26 for identifying a level to which the data 

3. packet is assigned In a tree structure; 

* FIG. 5 diagrammaticaUy Ulustrates stUl another extended FIG. 28 Is a perspective view of a recording medium 

dau item fomed by adding image data to a basic data item; cartridge |KOvidcd with a mcmwy device m acaxdance with 

FIG. 6 diagrammaticaUy Ulustrates a tree structure formed ^ present invention; 

using basic data items; FIG. 29 is a cross- sectional view of a portion of the 

HG, 7 schematicaUy iUustiates signals recorded 00 a recording medium cartridge of HG. 28; 

magnetic tape and c<wiesponding to tiie tree structure of FIG. FIG- 30 is a semi-schemaac perspective view <rf a printed 

^T^ wiring board embodtying the memory device incorporated in 

' FIG. 8 schematicaUy Ulustrates ti«e structure leveb char- " ^^'^ °^ "0- 

actcristic of nre«c«ded tapes and user tapes; RG. 31 is a simplified block diagram illustrating a system 

FIG. 9 diagrammatically illustrates a complete tree stiuc- "^"^ "^H" "G. 28 may be 

ture formed using basic data items; . „ ^ , ^ , ... 

FIG. 10 diagrammatically iUustrates a sequence of » . RG. 32 .s a flow ch« of a proorfure for cn^ 

locatio^ in which «e stored data coa^ ^„ ^Di* n^SZcT"*^ " 

spending to the tree structure of HG. 9; d««e wit ±e present mventioo. 

FIG. 11 diagnunmaticaUy illustrates another tree stnicture , » ^f^^. • '^P^V "^^^^^ *L- 

formed usLtScLa itLs; ^ information into the recording medium 

35 caitndse memory; 

FIG. 12 diagrammatically illustrates a tree structure ™Jr^^ ... j 

/ J. * f u FIG. 34 illustrates a screen disolav of information stored 

which includes a directory entry comsponding to a high- . ™' "fr !•■ 

light scene* ' r -o or in the recording medium cartndgc memory; and 

FIG. 13* diagrammaticaUy illustrates a tree structure ^G. 35 shows a spUt-screen display containing mumplc 

indudingadiiwtoiycntry whidicorrc^ ^ iiimgcs reproduced from iinage data stored in the record^ 

-» ' ' w medium cartridge mcmctfy and representing respective 

HG. 14 diagrammatically illustrates a hierarchic data recorded program segments, 

structure cdxeqwnding to a blank cartridge; DETAILED DESCRIFnON OF THE 

FIG. 15 is a flow chart which illustrates a procedure for PREFERRED EMB0DIME^3TS 

managing information with respect to dlhcr a Uank or a 45 , „^ ^ 

recoXl cartridge- Refcmng uutially to HG. 28. a rccordmg medium car- 

HG. 16 diagrai^cally iUustrates in the form of a tree ^^^^ ^ accordance with an cmbodimem of the 

*j"7"Zr^^ invention, indudes a case 32 &fil is formed in-thc sh^ of 

structure automatic creation ot d^ectory entnes durmg sig- rectangular box by joining together a top half^36 

nal recording operations m accordance with the present ^/l; ^ase 37/n^^ 

invention, 31 also indudes a pair of tOMS reels 33 disposed within the 

FIG. 17 diagrammaticaUy Ulustrates creatoon of a new ^ 32 ^ piatc 34 carried within the case 32 and 

directOTy entry widiin the tree structure shown m FIG. 16; provided with terminals 35 accessible from outeidc the 

FIG. 18 diagrammaticaUy iUustrates appUcadon of a title 32, 

tothcnewdircctory entry of HG. 17; The case 32 indudcs a bottom waU 38 having formed 

FIG. 19 diagrammaticaUy Ulustrates assodation of pro- therein holes 39 for providing access to the tape reds 33 and 

gram segments witfi the new directory entry of FIGS. 17 and terminal slots 40 for providing access to die terminals 35 of 

18 ; the IC plate 34. The bottom waU 38 also indudes a recess 41 

FIG. 20 diagrammaticaUy iUustrates addition of a new across which a magnetic tape (not shown) is extended. It wiU 

data item to the tree stnicture of FIG. 19 upon commence- ^ be understood that the magnetic tape, which is not ^own. Is 

ment of a signal recording operation; wound in a conventional manner on the tape reds 33. The 

FIG. 21 diagrammaticaUy iUustrates modification of the cartridge 31 also indudes a lid 42 which is displaccable in 

tree structure of FIG. 20 by the addition of another directory a conventional manner between a dosed position which 

entry with program segments associated therewith; protects the tape and covers a front opening of the case 32 

FIG. 22 diagrammaticaUy iUustrates modification of the 65 and an open position which exposes die magnetic tapt. 

tree structure of FIG. 21 by applying a tiUc to a previously Referring now to FIGS. 29 and 30* die IC plate 34 

untitled directory entry; indudes a printed wiring board 44 having terminals 35 
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fonncd thereon. An IC chip 45. ie.. a semiconductor frames of rqvoduced video signals output from output 

memory device, is mounted on the printed wiring board 44. processor 62 and provides the signals, in the form of digital 

The IC plate 34 is retained in a shallow, substantially data, to the miaoprocessor 64. 

rectangular recess 43 that is formed in the inner surface of The microprocessor 64 is also preferably en^loyed for 
the bottom wall 38 of the case 32 at the middle of a rear s controlling advancing or rewinding of the magnetic tape 6 

portion of the bottom wail 38. The four terminal slots 40 are by means of a tape transport mechanism that is not shown in 

arranged laterally in the recess 43. The IC plate 34 and piG. 31. The microprocessor 64 accordingly has access to 

recess 43 are dimensioned so that the IC plate 34 fits snugly data indicative of the position of tape 6 relative to die 

in the recess 43. winding or unwinding thereof within cassette 31. 

The terminals 35 are rectangular and are elongated in the The manner of stodng data in die memory 45 of die video 

widthwise direction of the case 32. The terminals 35 extend tape cassette 31 will now be described. Refening initially to 

in parallel and are arranged in a sequence in the lengthwise FIGS. l{a) and 1(b), a basic data item 1 rqwesents a 

direction of the case 32 in positions corresponding to minimum unit of data stored in the memory 45 for the 

respective terminal slots 40. The terminals 35 are preferably puipose of keeping track of video signals recorded on die 

gold-plated to provide lasting and reliable electrical con- tape ^ of tape cassette 31. As shown in FIG. 1(a). the data 

tacts. item 1 includes a time code 2 which represents a starting 

A circuit pattern f onned on the printed wiring board 44 point of a recorded video signal portion and a time code 3 

connects the terminals 35 with the IC chip 45. The terminals which rq>resent5 the end point of the video signal portion. 

35 include, for example, a power supply terminal 35a. a data Alternatively, the basic data item may take the form of die 
input/output terminal 3Sfr, a clock terminal 35c, and a ^ data item V (FIG. 1(^)). in which the starting point of die 

ground terminal 35^. The IC plate 34 is secured within die signal pc^on is r^esented by a track number 2* and die 

recess 43 of the bottom wall 38 by welding, an adhesive or ending point is rq)resented by a track number 3*. In the 

the like, and is positioned with the IC chip 45 facing following description, it will be assumed that the data item 

downwardly with respect to the case 32 and the terminals 35 1. including time codes, is used, rather dien the data item 1'. 
presented for access via respective terminal slots 40. ^ which includes track numbers. 

FIG. 31 schematically illustrates a video system 50 in The data item 1 conesponds. as shown in FIG. 2. to a 

which the recording medium cartridge 31 (in this case a video signal that is recorded at a particular section 7 of a 

video tape cassette) may be used. The video system 50 magnetic tape 6 wound around reels 33 of die video t^ 

includes a video tape recorder (VTR) 51 in which die tape cassette 31. The recorded area 7 is defined by a starting point 

cassette 31 is inserted and which is connected to a television 8 which corresponds to die dme code 2 of die data item 1 and 

receiver 52 for display of video signals reproduced from the by an ending point 9 which corresponds to die time code 3 

cassette 31. A remote control unit 54 is provided for a user of the data item 1. The lengdi of the recorded area 7 is 

to enter control commands for the VTR 51. and an antenna arbitrary, and may t>e fixed as the area corresponding to one 

56 is provided as a signal source for the VTR 51. frame or may be of variable lengdi corresponding. f<H- 

Video signals received via antenna 56 are supplied to a exan4>let to a recorded program, 

tuner 58 and a tuned signal output from the tuner 58 is The basic data item 1 can be extended by addition of data 

processed by a video signal processor 60 for recording on a of various types. For exam^^e. and as shown in FIG. 3. text 

magnetic tape 6 accommodated widiin ti^ cassette 31. data representing a program name 10 can be added to the 

The VTR 51 also includes an output processor 62 which 4^ data item so that the data item includes the program name 

processes video signals reproduced from the tape 6 of tape addition to the starting time code 2 and the ending 

cassette 31 and ou^ts the processed signals for display by ^i"^ code 3. It will be ^jpreciated that the program name 10 

the TV receiver 52. Aldiough not cxplicilly shown in die be, for example, the tide of a movie recorded in die tape 

suiqslified block diagram of HG. 31. it shoukl be understood area defined by die starting and ending time codes, 
that the VTR 51 includes a rotary magnetic recording head 45 Further, as shown in FIG. 4, the data added to the data 

and associated circuitry for recording on the magnetic tape item 1 may include, in addition to die program name 10, a 

6 die signal provided by video signal processor 60 and for program number 11 and a date of recording 12. For example, 

reproducing from die magnetic t^ 6 a signal to be pro- the program numb^ll may be "program l"rlhe program 

cessed by output processor 62. name 10 may be ''overseas tour" and the date may be *'May 

The IC memory chip 45 carried in tape cassette 31 is 50 1992". 

connected for data conmuinication, via at least one of the In each of die examples described with respect to FIGS, 

terminals 35 (FIGS. 28-30), with a microprocesscH- 64 3 and 4. the additional information has been in die form of 

provided within VTR 51 (FIG. 31). The microprocessor 64 text infonnation. Alternatively, however, the additional 

may, for example, be the primary control dxcuit for con- information may take the torn of image data 13 (as shown 
trolling all die operations of VTR 51. Accordingly, miao- S5 in FIG. 5) which rqxresents an image indicative of die 

processor 64 is connected for receiving command signals contents of the video signal receded in the tape area defined 

from the remote control unit 54 by way of remote receiving by the time codes 2 and 3. In die particular exanq>le shown 

circuitry 66 which is in communication with the remote in FIG. 5. it will be noted diat the additional infonnation 

control unit 54 via a wireless signal path 68. It will be includes both inoage data 13 and a program name 10. Thus, 
understood that the microprocessor 64 has associated there- 60 it wUl be seen that mixed types of data may be included in 

with conventional circuits sudi as program memory and the additional information added to the basic data item 1. 

working memory, which are not separately shown. The types of data may include text data, image data, audio 

The VTR 51 also includes a VBI decoder 70 which data, executable software files, codes indicative ci copyright 

separates vertical blanking interval code signals from the protection, and so forth. 

tuned video signal provided by tuner 58 and provides 65 There will now be described a data structure based upon 

decoded signals to the microprocess<v 64. VTR 51 also the fundamental data items as shown in FIG. 1 and used for 

includes a frame memory 72 which stores one or more stc»ing the data in the memory 45 of tape cassette 31. It will 
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be understood that if a number of recording operations are 
peifonned using the tape cassette 31 so that a number 
video signal portions are formed in respective areas of tape 
6. then a corresponding number of basic data items 1 will be 
accumulated in the memory 45. 

For example, as shown in FIG. 6. if three programs have 
been recorded on die t^, there are three data items present 
in the memory 45. each corresponding to a req>ective one of 
the three programs. A first one of the three data items 
includes a time code TCI representing a starting point, and 
a time code TC2 rqmsenting an ending point, of the first 
program as well as a first program name corresponding to 
the first program. With respect to the secc»id program, diere 
is a second data item including a starting time code TC3, an 
ending time code TC4, a second program name and a 
recording date. Similarly, with resp^ to a third program, 
there is a third data item including a starting time code TC5. 
an ending time code TC6. and a third program name. 

The corresponding tape areas having the respective pro- 
grams recorded thereon are schematically shown in FIG. 7, 
with the area in which the first program is recorded being 
defined by time codes TCI and TC2, the area in which the 
second program is recorded being d^ned by time codes 
TC3 and TC4 and the area in which die &ini program is 
recorded being defined by time codes TC5 and TC6. 

It should be understood that each of these areas may 
represent either a recorded portion or a blank portioD of the 
tape. Of course, when the respective area is blank, the 
corresponding data item includes only the starting and 
ending time codes, and does not include additional infcx^- 
mation such as a program name or a recording date. 

As illustrated in FIGS. 6 and 7. the three programs may 
be formed into a group under a descriptive name such as 
"drama** which may be applied to the group. In particular, a 
hierarchic or tree data structure is formed in which the three 
data Items corresponding to the three programs are associ- 
ated with the group name "drama**. The data endy including 
the group name is formed at a hi^er level of the tree 
structure than the level at which the three program data items 
are formed, all (tf the diree program data items being at a 
common level. This structure may be implemented by 
creating a new folder in the memioy 45 with the data items 
corresponding to the three programs being processed so as 
belong to the new folder. 

There will now be discussed, with reference to FIG. 8, the 
types of data structure levels to be used in a tree or hierarchy 
fcH- cither the pre-recorded tape (such as a nK)vie or-a imisic 
recording), or for a user tape (that is, a tape on which a 
purchaser of the t^ has performed the recording). 

Turning, tiien, to FIG. 8. it will be noted that three types 

levels are included in the tree structure for a pre-recorded 
tape, namely a title level, a chapter level, and a part level 
The chapter level is for gathering a jduraiity of parts into a 
group under one of the chapters and the title level is for 
gathering a plurality of chapters together as a group in 
association with the title. 

On the other hand, for a user tape two levels arc provided, 
a title level and a program level The title level is for 
gathering together in a group a plurality of programs to be 
associated with the title. The numbers of levels shown in 
FIG. 8 are by way of €Kanq)le only, and the number of levels 
can be increased if necessary. 

FIG. 9 shows an example of a tree structure for data 
corresponding to video signals recorded by a user on the t^ 
cassette 31. As seen in FIG. 9. the data stored in the memory 
45 proceeds firom a root 14 into two divisions or branches. 
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which are a receding medium information branch 15 and a 
recorded content information branch 16, the latter represent- 
ing information concerning the signals that have been 
recorded on the tape. 

3 The recording medium information branch 15 includes 
identification information 17 with respect to the recording 
medium cartridge itself as well as miscellaneous additional 
data 18. The identificatioo information 17 may include, for 
example, tape thickness information 17a. tape type infor- 

10 mation 17K tape length information 17c. tape grade infor- 
mation lid and a code lie for identifying the manufacturer. 
The miscellaneous additional data 18 may include such 
information as date of manufacture, lot numba. etc. 

The recording content information is stored in the form of 
a tree structure, of which tiie highest level 19 includes 
cartridge tide information 19a and cartridge number infor- 
n>ation 19^. The data items for inqilementing the highest 
level 19 of the branch 16 are, like the branch 15. present in 
the memcHy 45 of each cartridge. U will be understood that 

^ informadon which relates to the entire recording medium 
cartridge is stored in the recording medium information 
t)ranch 15 and in the highest level 19 of the recorded content 
infcomation branch 16. Moreover, the information stcM-ed in 
the recording medium Information branch 15 is fixed, 
whereas the information stored in the highest level 19 of the 
other branch 16 is variable information and can be changed 
by a user. 

Beneath the highest level 19 of the branch 16 there is 
{H'ovided a hierarchic structure for the rest of the branch 16, 

^ including title and program information. In particular, title 
level entries conesponding to a •'MOVIE 1** and a "MOVIE 
2** are present Program level entries for programs 1-3 are 
associated with the entry for "MOVE 1** at a program level 
that is below die title level and program level entries for 
programs 1 through 4 are associated with the title level entry 
for "MOVIE 2**. 

FIG. 10 indicates the sequence in which the information 
illustrated in FIG. 9 is stored in the memory of the recording 

^ medium cartridge. The sequence shown in FIG. 10 starts 
from the lowest-numbered address location and proceeds to 
higher-numbered addresses. The recording medium infor- 
mation is stored at the beginning of the sequence, followed 
by the infonnation relating to the signals recorded on the 

45 

More specifically, the common identification information 
(corresponding to branch 15 of FIG. 9). including data 
relating to-the recording medium aad-data-identifying the 
manufacturer, etc, is stored first, followed by other miscel- 

30 laneous infonnation. Next is the cassette identifying 
information, such as number and title, and after that the 
hierarchically arranged data is stored, with each item of title 
level information being followed with the lower level 
(program level) entries associated with the title level entry. 

33 That is, the tide level entry for '"MOVIE 1** is followed by 
the three program entries associated with "MOVIE 1**. Then 
the title level entry for "MOVIE 2** is stored, followed by die 
four program level entries associated with "MOVIE 2**. 
Although FIG. 10 illustrates the data airangemeat coire- 

60 sponding to a user tape directory as shown in FIG. 9, it will 
be understood that a similar hierarchic data arrangement is 
used in storing directory data for a pre-recorded tape. 

FIG. 11 shows another hierarchic directory data structure 
for a user t^. The structure shown in FIG. 11 differs from 

63 that of FIG. 9 in that it has. as part of the tide level entry, a 
starting point time code and an ending point time code for 
all of the program materials associated with the tide level 
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entry. In other words, (he title level entry for *'MOVIE 1" program number 10 and then program number 4. After 

includes the starting point time code TCI representing the creating this custom file 22, if the user then selects the 

starting point on the t^ of the first program associated with custom file to control reproduction, then the reproduction of 

**MOVIE 1** and also the time code TC6 representing the program materials will occur with program 2 rqxroduced 

ending point of the third and last program associated with s program 10. then program 4. 

**MOVIE 1**. Similariy, the title level entry far •*MOVIE 2" As was the case in creation of tiie highUgJil scene file, 

includes a starting point time code TC7 and an ending point aeation of the custom file may be guided by menus and/or 

time code TC14. which respectively represent the starting pronq)ts and cacned out in response to command signals 

pointof the first program, and the ending point of the fourth generated using the remote control unit 54. It will be 

and last program, associated with the title level entry understood that a graphical user interface may also be 

**MOVIE 2**. employed, in whid> the tree structure of FIG. 13 is displayed 

In the directories illustrated by HGS. J^ll. the data TV receiver 52, together with puU-down menus cm- tiie 

simply coiTcsponds to the recorded materials and their like. In this <^e the remote a>ntrol unit 54 EUiy include a 

re Wive recording locations on the recording medium. ?»c^k »>all or the hke, mstead of or in addition to arrow keys, 

tjjr„*«— «io^ T*-r™ij#c S,- .ic*^ tr. f^>r the purpose of positiomng a cursor for selecting menu 

Howevff the d^ectory structure also pomits the user to 15 stitSLg graphically represented fSes for 

acate additional directory entries to provide special index- Tn^pulfltinn ^^^^^^ s«piu«uiy tcprwcaiou iuc> lur 

!f^?t^*^?i!;?'c'^2^^'' !I ■ ^"^"^ There wiU* now be desafl>ed, with reference to RGS. 

^nGHUGHT SC^'^ entry corre^^^^ 14-2^ a s^uen^^ ^SsTwWdi materials aJe 

poruon of toe recorded matenals which are of special ^ ^^^^ 

mterest to the user or which are desired to f>e readJy 20 corresponding directory infonniOion is stored in th?memory 

available fa- reproduction. Specifically, as shownm FIG. 12, ^ j^e recording medium cartridge, 

a title level entiy 20 has been given the name "fflGHUGHT p^^^^^ referring to HG. 14, there is shown a diagrammatic 

SCENE" and has associated therewith a starting pant 20^ representation of the directory for a blank cartridge. As 

and an ending point 20^ which define die starting and ending a recording medium infcrmation branch 15 and a 

pointe of the scene which is of special interest to the user. 23 rccoitled content infonnation branch 16 appear under a root 

Also associated widi the "fflGHUGHT SCENE" entry is item 14. {Although root item 14 is shown for conceptual 

additional information designated by reference numaal 21 purposes in FIG. 14, it should be understood that in tcnns of 

and which is image data representing a frame out of the the actual infonnation stored in the recording medium 

recorded material in the area defined by the starting point cartridge memory, the root item 14 may be a "phantom" or 

20a and ending point 206. This firame may be displayed as 30 nonexistent itent) 

an index or tide picture to identify the directory entry 20. All of the data making up ttie recording medium infor- 
Alternatively, or in addition to the title picture data, otho- mation branch 15 is present in the recording medium car- 
information, such as a scene number <^ the like, can be tridge memory, including the common identification infor- 
included in the program level entry associated with the title mation 17 and the miscellaneous additional data 18, as 
level entry "fflGHUGHT SCENE". 33 previously described, far example, widi respect to FIG. 9. 

In selecting and canying out a procedure in which a Howcva, at this point since the camidge is blank, tiie 

^liighUght scene" directory entry is created, the user may be recorded j^ntent mforraation only of a 

guided, for example, by a series of menus and submenus ^Zt^^ identifymg mformaUon 

di^Uyed on the sacen of TV receiver 52 (HG. 31). TTie recorded. 

character information for the menus and submenus may be 40 iUus^rates in the form of a flow diart a procedure 

generated by die micrx^jrocessor 64 and output via output w^^*^ program infomation is recorded on, and repro- 

processor 62. Hie menu may include an item such as *® recording medium of the cartndge, with 

"CREATE HIGHUGHT SCENE FILE". When this item is cwresponding storage of information in the memory and 

selected by, for exati^le, suitable operation d remote con- reference to previously stored information, 

trol unit 54, submenu items and/or prompt messages such as 43 The procedure illustrated in FIG. 15 starts with step SI in 

•^SELECT CTAKITNG POINT OF fflGHUGHT SCENE which the cartridge is inserted into a recording and repro- 

FILE". "SELECT ENDING POINT OF HIGHUGHT during apparatus (such as the video tape recorder 51 of FIG. 
SCENE FILE^r-'ENTER NAME OF fflGHUGHTSCENE- 31).-Thea at stq5 S2, it is determined whether the cartridge 

FILE", "CANCEL fflGHUGHT SCENE FILE", may be is a blank cartridge or whether materials have previously 

displayed by the TV receiver 52 from character information 50 recorded in the cartridge. 

generated by the microprocessor 64. It will be appreciated If the cartridge is not blank, then step S3 follows at which 

that the menu items/prompts may appear superin^scd over information relating to tiie recorded contents is displayed 

images reproduced from the recording medium. Again, (for exaix^lc, on TV receiver 52 of FIG. 31). The procedure 

selection of menu items and indication of starting and then continues by awaiting a command (step S4), whidi is 

ending points of the highlight scene program segment may 33 followed, in a tyjucai case, with the selection of a directory 

be indicated by operation of the remote control unit 54. entry (step S5) by means of remote control unit 54 (FIG. 31) 

As another example, and as illustrated in FIG. 13. the usa or tiie like, 

can create a "custom file" selected from previously recorded After a directoiy entry is selected at step S5, step S6 

programs. In particular, for the purposes of the example follows, at which the apparatus advances or rewinds the t^ 

shown in FIG. 13 it is assumed that ten programs have tio in order to locate the starting point of ttic program segment 

previously been recorded and that the user desires to have associated with the directory entry, 

certain of these programs reproduced in an order different The following step is step S7, at which it is determined 

from tiie order in ^cfa the programs are recorded The whether or not to i»ooeed with a recording operation. If not 

directory entry 22 can be created for the purpose of selecting step SIO may follow, with actuation of a reproduction 

the programs and die order d rq»oduction. For exan^le, 65 button, followed by reproduction (stq> Sll) of the program 

the directory entry 22 can include data which will cause materiab corresponding to the directory entry selected at 

program number 2 to be reproduced first followed by stepS6. 
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ReniniiDg to step S2. if it is d^ermined that the tape is directory i»ovided witii a pre-recorded Upe will be 

blank, the routine again awaits entiy of a command (step explained now with reference to FIG. 23. It will be imder- 

S«). Actuation of a recording button may follow (step S9). stood that in a pre-iecordcd taqje. normally the entire tape 

which is also the step which may foUow stq» S7 if it was has matmal recorded continuously fliercon from b««ummg 

determined at step S7toproceed with arecofding operation. J to end The diiectoiy structure for the tap^^ 

Li either case.Tpon the commencement of ilocJrding in »• «J« <«fr«f*«y- 

"sponse to step a new directoor entty is aeated (Itcp "fV ^ '^}' "JT'^'^Z^^Z 

i^o^iuv w ov^^ «. uwTT / J * * branch 15 contauune mfonnatLon of ttie type prcvioii&ly 

512) and "^^^^^ described with ref«nce to the coirespondiDil^di in the 
wkch recording has begun is included in the entty st«^ user tape directory, and a recorded content brLch 16, which 

513) . Recording ^^^^"^^ ^f^^^^ comes ftiUy ^Ld with appropriate directory entries as 
directed by the us« (step S14) ^.^/^^ P^^^*^^ shown in HG. 23. More Varticuiarly, a caiidge titie, 
lepresentahve of the stepping ^ ^^^^P^^^^^^^ typicaUy corresponding to thVotie of the program mterial 
tfie new directory entry (step S15). The routine then ends ^^^^^ "MOVIE-) recorded therein is present in branch 
(step S16). ^^jjg directory entries* one of which 

no. 16 illustrates the data structure which exists after " indicates the body of the material (sudi as the movie itself) 

three program segments, respectively represented by and die otiicr of which indicates additional material such as 

TC1-TC2, TCS-TC4 and TC5-TC6. have been recorded by ^ '^trailcr^ or other advertising material The •'body" title 

three iterations of the steps S9-S15. Gathering of these three j^^j associated therewith five chapter level entries 

program segments together Into a group wiU now be including chapter identifying data and ooiresponding 

described with reference to FIGS. 17-19. First as shown in 20 ^^^^ ending time codes. It wiU also be noted lhat 

FIG. 17. a new directory entry 23 is created without any associated with the chapter 1 entry are two part level entries, 

identifying infcHmfltion having been ^Ued thereto. Next, a corresponding starting and ending time codes. The 

name such as "DRAMA T is ^Ued to the newly created division of the recorded material into chapters and parts is 

dircctoty entry, as shown in HG. 18. Then, by entry of ^^^^^ ^ ^^^^ data stored in the memory can 

suitable conunaDds. the three program seginentsTCl-Ta, 25 rewritten so as to designate a different number of chapters 

TC3-TC4 and TCS-TC6 are subsumed under the directory ^ ^ ^ diffocnt starting and ending points for die 

item "DRAMA 1**. now indicated by reference numeral 24 chM»tcrs and parts 

in HG. 19. In other words, the three progr^ arc ^^'^^ ^ ^ ^ ^^^^ 

associated with thej^rect^ 30 materials. Referring to FIGS. 24 and 25, a directory entry 

placed at a level below the level of the directory entry 30 ^^p^^^j^^ digest (indicated by reference numeral 28 

"DRAMA 1 . pjQ 25) can be created by selecting representative 

At this point if the user selects the "DRAMA l" entry and portions of the recorded materials. In particular, in FIG. 24 

then proceeds to record material, a new directc»y entry portions selected for the digest are shaded, and include 

including the recording start point time code TC:? is formed portions defined by flie pairs of time codes TCA and TCB; 

at a level below, and associated with, the "DRAMA l" entry, jqq and TCD; TCE and TCF; TCG and TCM; and TCI and 

as shown in FIG. 20. Several new directory entries produced jqj^ diagram of FIG. 25 illustrates the data structure at 

in this manner may subsequently be gatficred together under ^ ^^^^ iju^e of these segments have been 

a new directwy entry such as 'DRAMA 2**, as shown in associated with the digest entry 28. It will be noted that the 

FIG. 21. in a manner similar to that shown with respect to digest entry 28 is at the title level, while die excerpts 

FIGS. 17-19. In the particular example shown in FIG. 21, it associated with the digest entry are at the cfa^er leveL Also 

will be understood that three program segments are associ- shown in FIG. 25 are another title level entry widi the name 

ated witii the higher level directory entry "DRAMA V "body'*iiidicativeof the entire movie, and four chapter level 

(reference numeral 24) while two program segments entries associated with the "body" title level entry. 

(TC7-TC8 and TC9-TC10) arc associated with the direc- ^ ^^^^ ^ ^ f^^^^ selection of die 

tory entry "DRAMA 2" (reference numeral 26) which is at ^^^^ ^^^^ reproduction causes only the segments 

die same level as the directwy entry "DRAMA r. represented by die charter level entries associated widi die 

To. complete, the_ directory, structure, the_,heretoforc_ digest eatry-to be-rqjroduccd, so-that for-instaacerT^6- 

undded cartridge may be assigned a tide such as "POPU- sentative portions lasting, e.g., thirty minutes are viewed 

LAR DRAMA** as shown in FIG. 22. ^ instead of an entire movie that may comprise two hours, for 

As discussed previously in connection widi FIG. 13. die example, of recorded material, 

user interface for carrying out the functions illustrated in Formation of the digest entry may be carried out using a 

FIGS. 15-22 may indude displaying on TV receiver 52 menu-based and/or graphical user interface such as has been 

some or all of die tree structures shown in FIGS. 16-22, and previously discussed with re^ct to FIGS. 12. 13 and 

operating a track ball, "select"* key, ete. provided on remote 55 15-22. 

control unit 54 for selection of menu items and/or creation There will now be described a data packet used as a 

of new files or manipulation of existing files. The interface format for storing the infonnation in the recording medium 

may resemble, for exan4>le. that of conventional "desktop** cartridge memory. In a preferred embodiment all of the 

file management and/or drawing/flow-charting software information stored in the meixK>ry. or all infoonation other 

packages. Alternatively, a largely menu-based interface may ^ than image infcHmation, is provided in the form of fixed 

be provided. In the latter case, menu items such as **CR£- lengdi packets in die format now to be described. As shown 

ATE NEW DIRECTORY ENTRY**, "APPLY NAME TO in HG. 26, the daU pack^ is formed of five date bytes of 

DIRECTORY ENTRY**, **SELECT PROGRAM**, "ASSO- eight bits each. The first byte, PCO. is data which identifies 

OATE PROGRAM WITH DIRECTORY ENTRY", etc. die type of data contained in the balance of ttie packet The 

may be used. 63 format of the last four bytes. PC1-PC4. is determined in 

It has been noted that the diiectooy structure described accordance with the identifying data contained in the first 

above widi reference to FIGS. 15-22 is for a user t^. The byte. The last four bytes are for storing the actual data to be 
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included in the packet The first byte, for the identification the TV 52. such as that shown in FIG. 33. Refcning to FIG. 

inf onnation, is divided into an upper four bit segment and a 33. it will be noted that the text editing display includes a list 

lower four bit segment. The upper four bits are a code of alpha-numeric and otfier characters, as well as fiinction 

indicative of which level in the tree structure die data in the '1)uttons*' and an accumulated text display line used for text 

packet belongs to. whereas the lower four bits identify, for s editing. The display also has a cursor (indicated by reference 

example, the type of data contained in the last four bytes of numeral 80) which may be rqx>sitioned by operating direc- 

the packet It will be noted that the upper four bits nuiy tional keys or the like on the remote control unit. Operation 

indicate one of up to 16 different levels, while the lower four of a "select" key or the like on the remote control unit 54 

bits may indicate one of up to 16 different types of data. results in selection of the character or function to which the 

In particular, widi respect to the upper four bits, and lo cursor is pointing, 

referring to FIG. 27. there are shown four different level Some or all of the identifying information may also be 

codes as defined in a preferred embodiment of the invention. provided by means of the VBID decoder 70 of the VTR 51 

^>ecifically. the code 0001 corresponds to the title level (FIG. 31). In particular, the program name and/or the date 

0010 corresponds to the chapter level 0011 corresponds to may be contained in a code i^esent in die vertical blanking 

the part level, and 0100 corresponds to the program level interval of the tuned signal provided by tuner 58. Hie 

Other codes, of course, can also be defined. Since the first information may be extracted by VBID decoder 70 and 

four bits of the first byte indicate the tree level the level to provided to microprocessor 64 for storage as part of the data 

which the data belongs can be determined simply by reading item in the memory 45. 

the first four bits of the first byte of the data packet jf the additional information to be added to ttie data item 

There will now be described additional details concerning ^ includes an image representative of the recorded material (as 

storage of information in. and retrieval of information from, in the data item of FIG. 5). die remote control 54 may be 

the recording medium cartridge memory. operated (by actuating an *1NDEX" button for instance) to 

In particular, FIG. 32 illustrates an alternative manner in cause microprocessOT 64 to receive (via ou^ut processor 62 

which directory entries may be created in connection with and frame memory 72) image data representing a frame <rf 

recording operations. In the procedure iUustrated in FIG. 32, a video signal reproduced from the t^ 6. Microprocessor 

a recording operation begins with step SlOl at which a 64 then causes the image data to be stored in the memory 45. 

recording and rqxrodudng apparams (such as VTR 51 of Alternatively, a frame of image data may be automatically 

FIG. 31) is preprogrammed to carry out a rccorxling opera- supplied from video signal processor 60 to microprocessor 

tion. The preprogramming is carried out in a conventional 30 ^ storage in memory 45 each time recOTding is initiated, 

manner, including, for example, input of information regard- FIG. 34 illustrates a format in which the information 

ing the program to be recorded such as the starting and stored in the reccvding medium cartridge memory may l>e 

ending times of the program and the channel on which die displayed on the TV receiver 52 (FIG. 31) during, for 

program will be broadcast Alternatively, a system in which example, step S3 of FIG. 15. Refexring to FIG. 34, it will be 

die program is identified by a code may be used, in which ^ ^ observed that a header portion of the display includes title 

case the appropriate code information is input. Hie pioce- information and other informatioD identifying the cartridge 

dure continues with step S102. at which the recording and as well as the current date and time. The next entry indicates 

reproducing apparatus determines whether the input starting how much recording capacity remains on the recording 

time has occurred. The recording and reproducing apparatus medium in the cartridge. There follows, in the form of a 

continues to await the starting time until it occurs, and when ^ table, name and date information and other information 

the starting time is d^ected. the apparatus commences concerning three programs recorded on the cartridge. There 

recording the program (step S103). The recording continues is also a bar diart indicating the relative lengths of the 

and at the same time the qjparatus awaits the entered ending programs and the unrecorded area in die cartridge, 

time (stq> S104). at which point recording ceases and the Although not shown in FIG. 34, the display may also 

operation ends with entry of appropriate starting and ending indudeacursororotherindication to permit selection of one 

point data in die cassette memory (step S105). It will be of die recorded programs for rqxroduction, editing, and so 

qypredated that the creation of the directory entry may take forth. 

place beginaing-with step S103 (lc., at the commencement- pjQ. 35 iUiistrates another format'for displaying program 

of the recording operation), with the ending point being index information as. for example, in comiection widi step 

entered on detection of die end time, and termination cf §3 fig. 15. Referring to FIG. 35. it will be observed that 

rccOTding, in step S105. Each of the starting and the ending the display is in the form of a split-saeen. divided into four 

time may be provided in die form of a code representing a quadrants, with die upper left hand, upper right hand and 

time code ot a frame number, and each code may be stored iq^q. i^ft hand quadrants each displaying an image rqwe- 

in a sq}arate data packet of die type described with reference sentative of reactive program segments that have been 

to FIGS. 26 and 27. Tlius. die two data packets respectively „ recorded on the cartridge. It wiU be appreciated that diis 

OHresponding to the starting point and the ending point display format may be used when each of the program 

togettier form a basic data item d die type shown in FIGS. segments has a ccnesponding directory entry diat includes 

1(a) or lib). image data representing a frame of the program segment 

Mcseover, step S105 may include the addition of other Again, although not shown in FIG. 5. a cursor or die like 

infcnmation to die basic data item, as was described widi ^ may be used to select for rcproducti(Mi a program segment 

respect to FIGS. 3-5. That information may include text represented by the corresponding image frame, 

infoimation such as a program name or a date of leocidiDg According to the method of stating information in a 

and/or may include image data representing a frame of die recording mediimi cartridge memory as described hercin. a 

recorded material. number of program segments can be grouped together by 

With respect to text data, the text to l>e added to the data 65 stc^g corresponding data items in the memory in the form 

item may be formed by operating the remote control unit 54 of a tree structure. This data structure facilitates retrieval of 

(FIG. 31) in response to a text editing di^lay displayed on the information stored in die memory and also facilitates 



10/08/2004, EAST version: 1.4.1 



5J86,* 

15 

access to the program materials reconled on the recording 
mediuHL The Infcnnation stored in the memory also i»cf- 
erably includes data relating to the recording medium, the 
manufacturer of the cartridge, and so f ordi. 

The data structure described herein also makes it possible 5 
to provide options for the user of ttic cartridge* including 
creation of additional data items and adding of identifying 
information and the like to existing data items to aid in the 
management of the recording miedium cartridge and the 
materials recorded herein. 

It will also be noted that the information stored in the 
cartridge memory can be conveniently displayed in the form 
of a table or list* or if image data is stored in the memoiy, 
images representative of the recorded materials can be 
conveniently displayed. Further, the data structure facilitates 
classification of the various types of recorded materials, so 
that operation of die recording and reiNX>ducing apparatus 
and management of the recorded materials is made easier. 

Although the invention has been described largely in 
terms of recording of video signals, it should be understood 
that the invention can also be advantageously i^Iied to ^ 
music and other types of audio reccxdings. as well as 
recording of other types of materials. It should also be 
understood that the invention may be applied with respect to 
other types of recording media in addition to video t^ 
cassettes and may be applied in other types of apparatus in 25 
addition to video tape recorders. 

Having described specific preferred embodiments of the 
present invention with reference to the accompanying 
drawings, it is to be understood that the invention is not 
limited to those precise embodiments, and that various ^ 
changes and modifications may be effected therein by one 
skilled in the art without departing from the scope or spirit 
of the invention as defined in the appended claims. 

What is claimed is: 

1. A method for cataloguing information representative oi 
signals recorded on a recording medium, said recording 
medium being accommodated within a recording medium 
cartridge, comprising the steps of: 

(K^oviding a memory device as part of said recording 
medium cartridge and separate from said recording ^ 
medium; and 

storing said information in said memory device in the 
form of a plurality of data packets, the size and fcvmat 
of said data padcets having been determined prior to the 
storing of said information; 

wherein said information is organized according to a 
hierarchical structure, said -hierarchical- structure - 
including at least two levels and toeing capable (tf 
accommodating more than two levels; and ^ 

wherein said information includes at least one image data 
that is derived from a nkoving image signal. 

2. The method according to claim 1, wherein said record- 
ing medium is a magn^c tape. 

3. The method according to daim 1. wherein said signals 
recorded on said receding medium includes at least one 
video signal. 

4. The method according to claim 1, wherein said infor- 
mation includes text data. 

5. The method according to claim 4. wherein said text data ^ 
is supplied fix>m a remote control device that controls the 
storing of said infonoation in said memory device. 

6. The method according to daim 1, wherdn each of said 
data packets indudes a level code indicatiYe of the level 
within said hierarchical structure to which the data packet 
corresponds. 



16 

7. The method according to daim 1. wherdn each of said 
data packets conqnises a fixed number of bytes. 

8. The method according to daim 7. wherdn each of said 
data packets con^Hises five data bytes. 

9. The metiiod according to claim 1. wherein said memory 
device comprises an integrated circuit 

10. The method acccHfding to daim 1. wherdn said 
information indudes a custom file, said custom file identi- 
fying at least two of said signals recorded on said recording 
medium and specifying a predetermined order fcr said 
identified signals, said predetermined order bdng different 
from the order in which said signals are recc^ded oa said 
recording medium; wherein said custom file may be used to 
reproduce said identified signals according to said predeter- 
mined order. 

11. A recording medium cartridge, cornicing: 

a recording medium for recording one or more signals; 
and 

a memory device, sq)arate from said recording medium, 
for storing information representative of said signals 
recorded on said recording medium; 

said information being stored in said memory device in 
the form of a plurality of data pack^s. the size and 
format of said data padcets having been determined 
prior to the staring of said information in said memory 
device; said information bdng organized according to 
a hierarchical structure, said hierarchical structure 
including at least two levels and bdng enable of 
acconunodating more fiian two levels; and said infor- 
mation including at least one image data that is derived 
from a moving image signal. 

12. The cartridge according to claim 11. wherein said 
recording medium is a magnetic t^. 

13. The cartridge according to claim 11. wherein said 
signals reccHxled on said recording medium indude at least 
one video sigiud. 

14. The cartridge according to claim 11. wherein said 
information stored in said memory device indudes text data. 

15. The cartridge according to daim 14. wherein said text 
data is supplied from a remote control device that controls 
the storing of said information in said memory device. 

16. The cartridge according to daim 11. wherein eadi of 
said data packets indudes a level code indicative of the levd 
within said hierarchical structure to whidi the data packet 
c(Hresponds: 

17. The cartridge according to daim 11. wherein each of 
said data packets courses a fixed number of bytes. 

IS. The cartridge according to daim 17, wherein each of 
said data packets courses five data bytes. 

19. The cartridge according to claim 11. wherein said 
memory device oonqslses an integrated circuit 

20. The cartridge according to daim 11. wherein said 
information indudes a custom file, said custom file identi- 
fying at least two of said signals recorded on said recording 
medium and specifying a predetermined order for said 
identified signals, said predetermined <mler bdng different 
from the order In which said signals are reccrded on said 
recording medium; wherein said custom file is used to 
reproduce said Identified signals according to said predeter- 
mined order 

* * m m * 
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